Background
==========

After deinstitutionalization, research on psychiatric services has focused on community care \[[@B1]-[@B6]\]. In most developed countries the majority of people with severe mental illness, mainly schizophrenia, are treated by community mental health services, with hospital admission when necessary \[[@B7]\]. Persons with schizophrenia and related disorders may be particularly sensitive to a number of determinants of service use \[[@B7]\]. Besides illness-related factors (diagnosis, severity and level of function), several studies highlight the individual and social determinants of mental health care use, including age, educational attainment \[[@B8],[@B9]\], gender \[[@B10]\], ethnic affiliation \[[@B11]\], language used in ethnic minorities \[[@B12]\], socio-economic level \[[@B13],[@B14]\], marital status, employment situation and urban or rural residence \[[@B15]-[@B17]\]. Other factors, such as the professionals attending the patients, can also be considered \[[@B18]\]. Thus, the organization of the mental health care services is instrumental in patterns of use by people with schizophrenia.

As Becker and Kilian \[[@B19]\] state, it is necessary to widen the scope of mental health service research towards a multilevel perspective including patient characteristics, health care services organization, professional profile and economic and socio-cultural environment \[[@B20]\], particularly in community-based mental health services \[[@B21]\].

We undertook a clinical and epidemiological study to identify factors associated with the number of contacts with the ambulatory mental health care team by patients with schizophrenia or related disorders.

Methods
=======

Design and setting
------------------

This cross-sectional study was carried out in the Mental Health Department of Carlos Haya hospital. The hospital covers a geographically defined area in the province of Malaga (southern Spain), with a population in 2006 of 346,504 inhabitants. The mental health care department itself comprises two community mental health centres, one day centre, one general-hospital psychiatric unit (with 45 beds), one medium and long-stay ward, and one child and adolescent mental health unit. Multidisciplinary teams work in both community and hospital settings. The staff of the two community mental health centres is composed of 13 psychiatrists, 6 psychologists, 12 nurses (including auxiliary nurses), 2 social workers and 6 administrative staff. Patients attending the community mental health services are referred by their general practitioner or by emergency services or after discharge from an acute ward at the general hospital. The Spanish National Health Service provides free medical cover to 100% of the population. The study area includes 13 primary health care centres.

Cases were selected from \"The Malaga Schizophrenia case-register: RESMA\" which in 2003 started to identify all patients with schizophrenia or related disorders attended in this area. The RESMA collects cases from two large clinical databases of mental health services provision, one from an outpatient setting: SISMA (Mental Health Information System) and the other from an inpatient setting: CMBD (Minimum Basic Data Set). More details are explained elsewhere \[[@B22]\].

This study included patients with a clinical diagnosis of schizophrenia or related disorders (ICD-10 codes F20 to F29) in contact with the Community Mental Health Centres (Guadalmedina and Centro) of the Mental Health Department of Carlos Haya hospital, during 2006.

Measures
--------

The outcome measure was the number of outpatient contacts with community mental health services over a year. Outpatient contacts were defined as daily contacts (one or more) with staff at the community mental health care facility. As patients who were in hospital could not have any outpatient contact during the period of hospitalization, we calculated our dependent variable by dividing the total number of contacts over 1 year by the number of days the patient was not in hospital. For example, for a patient who had 20 contacts with the community centre during the study year and no inpatient episode, the figure was calculated by dividing the 20 contacts into 365 days. However, for another patient with the same number of contacts, 20, but who had spent 15 days in a hospital psychiatric ward, the figure was calculated by dividing the 20 contacts into just 350 days (365-15). Thus, the number of contacts with the ambulatory services was calculated in relation to the number of days a patient was at risk for such contacts.

Independent variables
---------------------

The following socio-demographic variables were included: age, gender, marital status (single, married/living with partner, separated/divorced, widowed), level of education \[no schooling, primary (to 14 years of age), secondary (from 14-18 years), higher (bachelor\'s degree and higher)\], type of living arrangement (alone, original family/other relatives and friends, own family, sheltered accommodation and homeless) and employment status (employed, unemployed, student, looking after family or house, not working receiving welfare benefits and other). Concerning place of residence, two variables were included: residence catchment area according to the area of the community mental health centre (Gualdamedina, Centro, or outside the study area), and municipality of residence, classified according to the rurality index developed for the Spanish population \[[@B23],[@B24]\], which ranges from a minimum rurality factor of -3.59 to a maximum of 3.78 (Malaga city: -1.79, Rincon de la Victoria: -1.78, other villages: -1.59 to -0.61, ranked from less to more rurality).

Two clinical measures were available for this study population: the main clinical diagnosis and the Global Level of Severity. We grouped the clinical diagnoses of schizophrenia and related disorders corresponding to the codes F20-F29 of the International Classification of Diseases 10^th^revision (ICD-10) \[[@B25]\] into five groups (F20: schizophrenia, F22: persistent delusion disorders, F23: acute and transient psychotic disorders, F25: schizoaffective disorders, and the last grouping of F21, F24, F28 and F29: schizotypal disorder, induced delusional disorder, other non-organic psychotic disorders and unspecified non-organic psychosis). The Global Level of Severity (GLS) is an index assigned to patients with schizophrenia or related disorders by psychiatrists, who usually treat patients according to symptom severity, disease evolution, social adjustment, disability level and treatment adherence. This index is used by psychiatrists in the clinical setting of the public mental health services in order to include patients in the category of \"Severe Mental Illness\" and thus assign more resources \[[@B22]\]. The GLS ranges from less severe (level I) to more severe (level IV) (Table [1](#T1){ref-type="table"}). We calculated the test-retest agreement of the GLS using the intraclass correlation coefficient (ICC) because this index includes more than two levels \[[@B32]\]. The sample size was calculated to be sufficient for the intraclass correlation coefficient to be between plus or minus 0.10, which is considered a reasonable interval. Thus, the minimum number of patients to interview was 96 (9%), considering the ideal number to be 257 (24%). BM undertook the patient selection by simple random sampling from the list of patients under each professional. Later, each professional was given the list of his or her patients who had been selected to do the test-retest. Finally, we assessed a sample of 164 patients. The mean number of days between test and retest was 21 (range between 15-30 days). The ICC was 0.79 (95% CI, 0.71-0.84). This good coefficient means that the index was stable over the three week period.

###### 

Description of Global Severity Index by levels

  Levels   Description of each level
  -------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  I        Clinically stable patient, without serious residual symptoms, with good social and family adjustment, autonomous or with minimal dependency, in regular contact with services
  II       Patient with some symptoms, with evident disability or unstable evolution, who decompensates frequently, with moderate disability, adequate social support and contact with health services
  III      Patient with predominant negative symptoms or residual symptoms with severe impairment of functioning, or with low social support or irregular service contact (non adherence to treatment)
  IV       Patient with serious symptoms that jeopardize the patient\'s health or other people, with great disability, without social support and with poor contact with services or who refuses treatment

For use of services we included types of professional in the mental health centre during the study year (psychiatrist only, nurse only, both psychiatrist and nurse, and other professionals such as social welfare officer or psychologist). We included psychologist in the category of other professionals because in our mental health care organization psychologists do not normally look after schizophrenic patients. We also included in the analyses each psychiatrist (n = 13) working in the two community mental health teams who was responsible for the patients. In addition, inpatient status was defined as admittance to the psychiatric ward at the general hospital. Three different measures were used during 2006: a) number of admissions (0, 1, and 2 or more admissions); b) number of readmissions, defined for discharged patients if they were readmitted within 30 days after discharge (0 readmissions; 1 or more readmissions) and c) cumulative duration of all admissions during the study year (0 days, less than 19 days or more than 19 days). We chose this cut-off because it is the average length of stay in the psychiatric ward at the general hospital for schizophrenia patients in Andalusia \[[@B26]\].

Statistical analysis
--------------------

Missing data for independent variables were imputed using the method of multiple imputation through chained equations (MICE) implemented in the STATA \"mi\" program \[[@B27]\]. We imputed 20 data sets \[[@B28]\] and obtained combined estimates \[[@B29]\]. The number of missing data for independent variables is shown in Table [2](#T2){ref-type="table"}.

###### 

Demographic and clinical characteristics of outpatients with schizophrenia and related disorders attended in the mental health area of Carlos Haya Hospital

  DEMOGRAPHIC CHARACTERISTICS                                                                                                                         Patients N (%)   Outpatient contacts Mean SD
  --------------------------------------------------------------------------------------------------------------------------------------------------- ---------------- -----------------------------
  Age (mean ± SD years) 43.9 ±13.23                                                                                                                                    
  **Sex**                                                                                                                                                              
  Male                                                                                                                                                691 (63.0)       11.71 ± 13.06
  Female                                                                                                                                              406 (37.0)       11.00 ± 14.96
  **Marital status**                                                                                                                                                   
  Single                                                                                                                                              626 (62.7)       13.18 ± 15.11
  Married/with partner                                                                                                                                230 (23.0)       7.30 ± 7.66
  Separated/divorced/widowed                                                                                                                          143 (14.3)       12.27 ± 5.36
  (Missing data: 98)                                                                                                                                                   
  **Level of education**                                                                                                                                               
  Primary School                                                                                                                                      456 (46.9)       12.13 ± 14.69
  Secondary School                                                                                                                                    249 (25.6)       12.76 ± 15.24
  No formal education and illiterate                                                                                                                  166 (17.1)       9.59 ± 10.42
  Higher education (Bachelor\'s degree)                                                                                                               102 (10.4)       10.75 ± 13.07
  (Missing data:124)                                                                                                                                                   
  **Type of living arrangement**                                                                                                                                       
  Original family/other relatives or friends                                                                                                          557 (56.1)       12.73 ± 15.49
  Own family                                                                                                                                          267 (26.8)       7.79 ± 8.94
  Alone                                                                                                                                               88 (8.8)         14.32 ± 13.71
  Sheltered accommodation                                                                                                                             72 (7.2)         14.64 ± 16.04
  Homeless                                                                                                                                            11 (1.1)         13.19 ± 11.22
  (Missing data:102)                                                                                                                                                   
  **Employment status**                                                                                                                                                
  Not working, receiving welfare benefits                                                                                                             416 (43.4)       14.16 ± 16.69
  Employed                                                                                                                                            174 (18.1)       8.54 ± 8.95
  Unemployed                                                                                                                                          146 (15.2)       12.01 ± 12.80
  Other                                                                                                                                               95 (9.9)         10.67 ± 14.16
  Looking after family or home                                                                                                                        76 (7.9)         7.29 ± 7.94
  Student                                                                                                                                             53 (5.5)         11.47 ± 12.20
  (Missing data: 137)                                                                                                                                                  
  **Residence catchment area**                                                                                                                                         
  Centro                                                                                                                                                               12.19 ± 13.42
  Guadalmedina                                                                                                                                                         11.77 ± 14.90
  Outside study area                                                                                                                                                   7.5 ± 8.21
  **Municipality of residence**(ordered by rurality factor\*)                                                                                                          
  Malaga (city) (-1.78: less rurality)                                                                                                                841 (76.7)       12.39 ± 14.7
  Rincon de la Victoria (-1.78)                                                                                                                       89 (8.1)         10.12 ± 11.66
  Other villages (-1.59 to -0.61: more rurality)                                                                                                      42 (3.8)         7.13 ± 8.6
  Outside study area                                                                                                                                  125(11.4)        7.53 ± 8.21
  CLINICAL CHARACTERISTICS                                                                                                                                             
  **ICD-10 Clinical diagnosis**                                                                                                                                        
  F20 Schizophrenia                                                                                                                                   676 (61.6)       12.73 ± 14.58
  F22 Persistent delusional disorders                                                                                                                 188 (17.1)       6.41 ± 6.95
  F23 Acute and transient psychotic disorders                                                                                                         103 (9.4)        9.87 ± 10.06
  F25 Schizoaffective disorders                                                                                                                       81 (7.4)         15.73 ± 18.07
  F21, F24, F28, F29 Schizotypal disorder, Induced delusional disorder, other non-organic psychotic disorders and unspecified non-organic psychosis   49 (4.5)         9.34 ± 15.49
  **Global Level of Severity**                                                                                                                                         
  Level I (less severity)                                                                                                                             471 (50.6)       8.52 ± 9.32
  Level II                                                                                                                                            344 (36.9)       13.47 ± 16.59
  Level III                                                                                                                                           101 (10.8)       20.64 ± 17.05
  Level IV (more severity)                                                                                                                            16 (1.7)         16.38 ± 12.28
  (Missing data:165)                                                                                                                                                   

Distribution of patients (N = 1097) and outpatient contacts with community health services over one year

\* -3.59 minimum to 3.78 maximum rurality factor

We performed multilevel linear regressions to test the hierarchical data structure, with the logarithm of the number of outpatient contacts to community mental health services over 1 year as the dependent variable. Multilevel logistic regression analyses were tested as the data structure was hierarchical, that is, patients could be grouped by psychiatrist and psychiatrists by health centre, though all were similar participants in the same group. The likelihood-ratio test of the null model with primary care centre as a random factor versus usual linear regression was significant (χ^2^= 24.19, P \< 0.0001) and its variability was considerably higher than when using the psychiatrist as random factor (χ^2^= 13.79, P \< 0.0001). However, the psychiatrist was used as a fixed effect variable in the model. Hence, we used multilevel linear regression with two levels, patients and primary care centre. With this model we performed bivariate analyses. We included all independent variables measured in the full model, and then excluded (step by step) from the model those variables that obtained a significance at P \> 0.30. As the findings from these analyses were broadly similar, results from the full model are presented here. However, we removed from the model those variables that presented 0. The usefulness of including first-degree interactions in the equation was also considered. We repeated the analyses in participants with complete data as a sensitivity analysis. We conducted all analyses using STATA, release 11 \[[@B27]\].

Results
=======

Sample description
------------------

In 2006, the RESMA included 1252 patients with diagnoses of schizophrenia or related disorders (codes F20-F29 of ICD-10). Of these, 118 never attended the ambulatory services at all as they were either seen only at the day hospital or in the acute hospital ward, and the number of contacts was unknown for another 37 patients. These two groups of patients were excluded from the analysis, giving a final data set of 1097 participants. Table [2](#T2){ref-type="table"} shows the demographic and clinical characteristics of the sample. In brief, cases were more frequently men, middle aged (average: 43.9 years old; SD: 13.23), single, with just primary education, living with their parents or other relatives and not working receiving welfare benefits. Most of the patients were living in Malaga city. The main diagnosis was schizophrenia (F20) and the patients mainly had the lowest Global Level of Severity, corresponding to level I. Table [3](#T3){ref-type="table"} shows the use of services by the patients. Concerning the type of professional who attended the patients, nearly half the patients were seen by both types of professional (psychiatrists and nurses). The distribution of the patients among the 13 psychiatrists was not homogenous, ranging from one psychiatrist who saw 13.6% of the patients to one who saw the fewest, only 2.6%. Finally, concerning inpatient psychiatric most of the patients had no hospital admissions. Only 14 patients had one or more readmission. Concerning the length of hospital stay, the average stay was less than 19 days for 46 patients. Finally, for the outcome measure, the average number of outpatient contacts over the one-year period was 11.44 (SD = 13.79).

###### 

Use of services by outpatients with schizophrenia or related disorders attended in the mental health area of Carlos Haya Hospital

                                                              Patients N (%)   Outpatient contacts Mean ± SD
  ----------------------------------------------------------- ---------------- -------------------------------
  OUTPATIENT CONTACTS                                                          
  **Type of professional who attended patient**                                
  Only psychiatrist                                           492 (44.8)       3.91 ± 2.50
  Both psychiatrist and nurse                                 519 (47.3)       19.11 ± 16.37
  Only nurse                                                  78 (7.1)         8.95 ± 9.50
  Other professionals (not psychiatrist or nurse)             8 (0.7)          2.01 ± 1.08
  **Psychiatrist who attended patients**                                       
  A                                                           150 (13.7)       7.90 ± 7.49
  B                                                           131 (11.9)       11.70 ± 12.78
  C                                                           114 (10.4)       13.44 ± 14.82
  D                                                           109 (9.9)        13.64 ± 19.31
  E                                                           105 (9.6)        10.68 ± 16.12
  F                                                           96 (8.8)         12.99 ± 18.17
  G                                                           95 (8.7)         10.50 ± 10.70
  H                                                           93 (8.5)         14.71 ± 12.12
  I                                                           55 (5.0)         9.80 ±12.26
  J                                                           48 (4.4)         9.33 ± 9.78
  K                                                           39 (3.6)         9.77 ± 10.70
  L                                                           34 (3.1)         9.96 ± 9.68
  M                                                           28 (2.6)         13.56 ± 14.93
  INPATIENT PSYCHIATRIC ADMISSIONS                                             
  **Number of admissions**                                                     
  0 admission                                                 1027 (93.6)      10.45 ± 12.71
  1 admission                                                 43 (3.9)         22.69 ± 15.67
  2+ admissions                                               27 (2.5)         31.54 ± 23.92
  **Number of readmissions**                                                   
  0 inpatient admission, 0 readmission                        1027 (93.6)      10.45 ± 12.71
  Any inpatient admission, 0 readmission                      56 (5.1)         24.61 ± 18.63
  Any inpatient admission, 1+ readmissions                    14 (1.3)         32.09 ± 22.80
  **Number of days in hospital** (Mean ± SD; 28.36 ± 25.54)                    
  0 day                                                       1027 (93.6)      10.45 ± 12.71
  \< 19 days                                                  46 (4.2)         24.58 ± 17.75
  19+ days                                                    24 (2.2)         29.03 ± 22.83

Distribution of patients (N = 1097) and outpatient contacts with community health services over one year

Variables associated with number of ambulatory contacts
-------------------------------------------------------

Table [4](#T4){ref-type="table"} shows the unadjusted analysis and the final adjusted analysis. The full multilevel linear regression model explained 46.35% of the estimated variance. Eight variables (sex, age, marital status, readmission episodes, number of days in hospital, type of living arrangement, residence catchment area and residence municipality) were no longer significant in the adjusted model. Five variables showed a significant association with a higher \"number of ambulatory contacts during one year\": a) type of professional: patients seen by both types of professional (nurses and psychiatrists) compared to those who only saw a psychiatrist; b) global level of severity: levels three and two compared with level one (less severity); c) number of psychiatric inpatient admissions: patients with one or more than one admission compared to those with no inpatient admissions; d) occupation status: patients who were not working and receiving welfare benefits compared to those who were employed; e) level of education: patients with no formal education or who were illiterate as compared to those with primary school level. Two variables were associated with a lower number of ambulatory contacts over the year: f) the particular psychiatrist: those patients seen by four specific psychiatrists (codes H, F, I, A) out of the 13 had fewer contacts as compared with the reference psychiatrists and; g) the diagnosis: patients with persistent delusion disorders compared with schizophrenia.

###### 

Multilevel linear regression of outpatient contacts of schizophrenia patients, N = 1097

                                                    Unadjusted model estimate   Adjusted model estimate                                                 
  ------------------------------------------------- --------------------------- ------------------------- ------- ---------- ---------- ------- ------- ----------
  **Sex** (male)                                    0.17                        0.06                      2.69    0.00\*\*   0.00       0.05    -0.04   0.97
  **Age** (years)                                   -0.52                       0.10                      -5.10   0.00\*\*   -0.12      0.11    -1.15   0.25
  **Marital status**                                                                                                                                    
  Single \#                                         1.00                                                                     1.00                       
  Married/with partner                              -0.45                       0.08                      -5.80   0.00\*\*   -0.04      0.09    -0.42   0.67
  Separated/divorced/widowed                        -0.20                       0.09                      -2.09   0.04\*\*   0.01       0.08    0.07    0.95
  **Employment status**                                                                                                                                 
  Employed \#                                       1.00                                                                     1.00                       
  Unemployed                                        0.27                        0.11                      2.27    0.02\*\*   0.02       0.09    0.30    0.76
  Student                                           0.13                        0.15                      0.89    0.38       0.02       0.12    0.16    0.87
  Looking after family or home                      -0.18                       0.14                      -1.27   0.20       0.15       0.12    1.30    0.19
  Not working, receiving welfare benefits           0.34                        0.09                      3.64    0.00\*\*   0.19       0.08    2.34    0.02\*\*
  Other                                             0.05                        0.13                      0.41    0.68       -0.03      0.10    -0.30   0.76
  **Level of education**                                                                                                                                
  Primary School \#                                 1.00                                                                     1.00                       
  Secondary School                                  0.27                        0.08                      3.42    0.00\*\*   0.11       0.06    1.68    0.09
  No formal education and illiterate                0.32                        0.09                      3.57    0.00\*\*   0.17       0.46    2.29    0.02\*\*
  Higher education (Bachelor\'s degree)             0.10                        0.12                      0.86    0.39       0.10       0.98    1.07    0.28
  **Type of living arrangement**                                                                                                                        
  Original family/other relatives or friends \#     1.00                                                                     1.00                       
  Own family                                        -0.38                       0.08                      -4.95   0.00\*\*   -0.01      0.09    -0.18   0.86
  Alone                                             0.06                        0.12                      0.52    0.60       0.18       0.09    1.96    0.05
  Sheltered accommodation                           0.04                        0.13                      0.27    0.78       0.00       0.10    0.05    0.96
  Homeless                                          -0.15                       0.24                      -0.62   0.54       0.18       0.15    1.17    0.24
  **Residence catchment area**                                                                                                                          
  Centro \#                                         1.00                                                                     1.00                       
  Guadalmedina                                      -0.07                       0.12                      -0.56   0.57       0.05       0.08    0.64    0.52
  Outside study area                                -0.32                       0.17                      -1.87   0.06       -0.17      0.10    -1.80   0.07
  **Residence municipality by rurality factorÇ**                                                                                                        
  Malaga (city) (-1.78: less rurality) \#           1.00                                                                     1.00                       
  Rincón de la Victoria (-1.78)                     -0.19                       0.18                      -1.04   0.30       -0.18      10.00   -1.68   0.09
  Other villages (-1.59 to - 0.61: more rurality)   -0.38                       0.18                      -2.03   0.04\*\*   -0.24      0.13    -1.82   0.07
  Outside area                                      -0.31                       0.15                      -2.09   0.04\*\*   Omitted&                   
  **Clinical diagnoses (ICD-10)**                                                                                                                       
  F20 Schizophrenia \#                              1.00                                                                     1.00                       
  F22 Persistent delusional disorders               -0.51                       0.08                      -6.00   0.00\*\*   -0.15      0.07    -2.03   0.04\*\*
  F23 Acute and transient psychotic disorders       -0.07                       0.11                      -0.61   0.54       0.10       0.09    1.11    0.27
  F25 Schizoaffective disorders                     0.20                        0.12                      1.68    0.09       0.06       0.09    0.62    0.54
  F21,F24,F28 Y F29 @                               -0.28                       0.15                      -1.84   0.06       -0.06      0.12    -0.54   0.59
  **Global Level of Severity**                                                                                                                          
  Level I (less severity) \#                        1.00                                                                     1.00                       
  Level II                                          0.40                        0.70                      5.64    0.00\*\*   0.23       0.61    3.78    0.00\*\*
  Level III                                         0.97                        0.11                      8.87    0.00\*\*   0.45       0.94    4.79    0.00\*\*
  Level IV (more severity)                          0.74                        0.21                      3.48    0.00\*\*   0.35       0.18    1.92    0.06
  **Type of professional who attended patients**                                                                                                        
  Only psychiatrists \#                             1.00                                                                     1.00                       
  Only nurses                                       0.22                        0.10                      2.18    0.03\*\*   0.02       0.10    0.24    0.81
  Both (psychiatrists and nurses)                   1.31                        0.53                      24.98   0.00\*\*   1.09       0.06    19.56   0.00\*\*
  Other professionals                               -0.78                       0.29                      -2.65   0.01\*\*   -0.91      0.29    -3.10   0.00\*\*
  **Psychiatrist who attended patients**                                                                                                                
  C \#                                              1.00                                                                     1.00                       
  B                                                 0.00                        0.13                      0.00    0.99       -0.08      0.10    -0.76   0.45
  L                                                 -0.29                       0.20                      -1.47   0.14       -0.30      0.16    -1.90   0.06
  H                                                 0.26                        0.14                      1.81    0.07       0.13       0.11    1.14    0.26
  E                                                 -0.42                       0.14                      -3.00   0.00\*\*   -0.50      0.11    -4.49   0.00\*\*
  D                                                 -0.15                       0.15                      -0.99   0.32       -0.20      0.12    -1.71   0.09
  K                                                 -0.36                       0.20                      -1.79   0.07       -0.25      0.16    -1.61   0.11
  F                                                 -0.22                       0.15                      -1.42   0.16       -0.35      0.12    -2.83   0.00\*\*
  G                                                 -0.28                       0.15                      -1.81   0.07       -0.19      0.13    -1.49   0.14
  I                                                 -0.36                       0.20                      -1.78   0.08       -0.40      0.14    -2.78   0.00\*\*
  A                                                 -0.37                       0.14                      -2.63   0.01\*\*   -0.26      0.11    -2.32   0.02\*\*
  J                                                 -0.36                       0.19                      -1.92   0.06       -0.16      0.16    -1.00   0.32
  M                                                 -0.17                       0.23                      -0.75   0.45       0.08       0.18    0.41    0.68
  **Number of inpatient psychiatric admissions**                                                                                                        
  0 admissions \#                                   1.00                                                                     1.00                       
  1 admission                                       1.00                        0.16                      6.36    0.00\*\*   1.18       0.36    3.25    0.00\*\*
  2+ admissions                                     1.26                        0.20                      6.43    0.00\*\*   1.12       0.29    3.88    0.00\*\*
  **Number of readmissions**                                                                                                                            
  0 admissions, 0 readmissions \#                   1.00                                                                     1.00                       
  Any inpatient admission, 0 readmissions           1.04                        0.14                      7.53    0.00\*\*   -0.45      0.30    -1.53   0.12
  Any inpatient admission, 1+ readmissions          1.33                        0.27                      4.92    0.00\*\*   Omitted&                   
  **Number of days in hospital**                                                                                                                        
  0 day \#                                          1.00                                                                     1.00                       
  \<19 days                                         1.07                        0.15                      7.06    0.00\*\*   -0.26      0.21    -1.25   0.21
  19+ days                                          1.16                        0.21                      5.55    0.00\*\*   Omitted&                   

Multilevel linear regression with imputed data (20 data sets). Adjusted coefficients of the full model (including all variables)

\# Reference groups in all references; Ç rurality index developed for the Spanish population which has range of -3.59 (minimum) to 3.78 (maximum);

@ F21 = Schizotypal disorder, F24 = Induced delusional disorder, F28 = other non-organic psychotic disorders and F29 = Unspecified non-organic psychosis;

*&*Omitted because of collinearity. *Coef: Coeficient Beta; SE: Standard Error; t: experimental value; Transformed by logarithm (x+1). Figures in bold (\*\*) P \< 0.05.*

Discussion
==========

The average age of our study sample was 44 years and the Global Severity Index was one (out of four), i.e., patients who were clinically stable, without residual symptoms, with good social and family adjustment, autonomous or with minimal dependency and in regular contact with services. The average number of outpatient contacts per year was 11.14. Despite this global severity index, only 18% were working. In Spain, as in other European countries, this employment status is common in persons with schizophrenia, with rates ranging between 10% and 20% \[[@B30],[@B31]\].

This study used a linear regression approach to examine different factors (such as the socio-demographic and clinical characteristics of the patients and their use of services) possibly related with the use of community mental health services. This multilevel analysis in which adjustment was made for possible effects of clustering explained nearly 50% (46.35%) of the variance in contacts with the outpatient mental health services. In the field of public health this approach is considered a very good explicative model.

After controlling for socio-demographic, clinical, professional and service use variables, no gender differences were found concerning the use of outpatient services, similar to the results of Lindamer *et al.*\[[@B10]\]. Unlike some reports \[[@B8],[@B9]\], our findings suggest that age is not associated with the number of outpatient contacts, though this may be related to under-representation of elderly patients. Variables concerning type or place of residence showed slight significance (p \< 0.05).

After adjustment, the number of outpatient contacts was positively associated with no formal education and not working, receiving welfare benefits. It is well known that patients receiving welfare benefits are heavy users of outpatient mental health services \[[@B8]\]. The first reason for this is that the illness of these persons is more severe than those who are working. Another reason could be that welfare benefits need to be revised routinely according to information supplied by the psychiatrist. Yet another reason concerns the fact that persons who do not work have more free time to attend health services. The level of education can also play a role, and our results show that a lower educational attainment increases the risk of higher service use. This could be due to less tolerance or knowledge of the illness and to an increased need to seek help. Nevertheless, our results concerning level of education differ from those found by Pezzimenti *et al.*\[[@B4]\] and Cooper-Patrick *et al.*\[[@B32]\], where a high level of education was associated with greater use of ambulatory services.

As expected, an increase in the level of severity was generally associated with a greater frequency of outpatient contacts \[[@B8],[@B33]\]. This group of patients presents frequent decompensation, moderate disability and predominantly negative symptoms. But what is important to highlight, concerning the efficiency of the attention, is that the group with the highest severity level (level IV: higher disability, without support and with serious symptoms), showed a weaker association with frequency of use (p = 0.06), probably due to lower adherence to treatment in this group. The strong relationship between having inpatient admissions and a higher number of outpatient contacts implies that patients who had been in hospital were receiving continuity of care because of decompensation of the illness, reflected in a higher number of contacts with community services. This result is similar to the findings by Kent *et al.*\[[@B34]\] and Roick *et al.*\[[@B35]\], which showed that frequent users of psychiatric inpatient care also consume more outpatient services. The particular psychiatrist attending a patient was strongly associated with the total number of outpatient contacts. As the type of patient was similar for all the psychiatrists, this result could be a consequence of differences in the characteristics of each professional related, for example, to his or her length of clinical experience, professional orientation, the case load size or burnout. Some studies have suggested that psychiatrists have higher levels of burnout than other physicians employed in general medical settings \[[@B36]-[@B38]\]. This finding, called \"induced demand by the professional\", is well known in the field of health services and in health economics \[[@B39]\], but as far as we know, no study in the psychiatric area has focused on patients with schizophrenia and analyzed the effect of the attending psychiatrist as a possible factor related with differences in outpatient contacts. Finally, the strongest association was with the type of professional seeing the patient. The patients who had contacts with both types of professional, nurses and psychiatrists, had significantly more contacts with the community centre than the patients who only had contacts with psychiatrists. A possible explanation for this concerns the profile of patients receiving combined treatment (both psychiatric and nursing), who usually have a low functioning level and more problems in basic everyday living skills, with more chronic and negative symptoms \[[@B40]\]. Nurses play a relevant role in the care of patients with schizophrenia, centred mainly on achieving maximum patient autonomy and adaptation to the social environment through control of antipsychotic medication or with psychosocial interventions \[[@B41]\]. In addition, many nurses visited their clients at their place of residence. Some studies have shown that the structure of the service delivery system \[[@B42]\] and staff can be major determinants of heavy psychiatric service use \[[@B18]\], though this has mainly been studied in hospital settings \[[@B34]\]. Lemming and Calsyn \[[@B43]\] showed that social support from professionals was the strongest predictor for service utilization in persons with severe mental illness.

Strengths and limitations of the study
--------------------------------------

This study has several strong points. The analyses are based on a large sample of data extracted from a Mental Health Information System (RESMA). The homogeneity of the study population (users with schizophrenia or related disorders living in the community) provides a non-biased picture of the overall use of clinical services, and not just for patients with previous hospitalization, as seen in most studies. Another strong point is that the study includes an operationalized definition of the use of services, defined as the number of contacts with outpatient mental health services, which we calculated after excluding the number of days each patient had been hospitalized in a psychiatric ward. This provides more realistic information about use of services. Furthermore, we used multilevel linear regression with two levels, patients and primary care centres.

However, before accepting the validity of our results, it is important to consider some limitations. First, and perhaps most importantly, this was a cross-sectional study. Accordingly, we cannot infer causality but only association between factors and our dependent variable. Secondly, the diagnoses were clinical (no structured interviews were used) and the validity of the Global Level of Severity is unknown. However, these assessments were done by specialized psychiatrists who care for patients over a long time \[[@B10]\] and for the GLS we calculated test-retest agreement at two times, with a good coefficient according to Streiner \[[@B44]\]. Third, as the sources of data in this study were routine clinical databases, reliability of data completion in the clinical practice cannot be assured given the difficulties this task sometimes involves in this setting. However, concerning this matter, we used an imputation method to compensate for the missing data. Finally, as data were recorded in the public service setting, care provided by private psychiatrists or psychologists was not included. Nevertheless, in psychotic patients, a progressive shift of patients from the private sector to the public systems occurs as the illness becomes chronic \[[@B45]\]. Thus, we can assume that the sample was representative of the patients with schizophrenia and related disorders in Malaga, always considering a similar Global Level of Severity.

Conclusions
===========

Our model explained a larger percentage of the estimated variance than most studies on the use of community mental health services by patients with schizophrenia or related disorders. As expected, the variables that explained the use of community service could be viewed as being proxies for severity of illness.

The most surprising finding of this study was that the psychiatrists who care for schizophrenic patients in organized outpatient mental health settings are themselves associated with the number of contacts with these ambulatory services. The complexity that characterizes treatment of schizophrenic disorders in the community setting shows that further research should focus on mental health professionals, who now seem to be a relevant factor not previously considered in international studies of service use by patients with schizophrenia. More research is needed to carefully examine how professional support networks interact to affect use of mental health.
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